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The prèsent invention relates fo a variable.ratio 
transmission compr_ising a driving short,  driveri 
shaft, a series of a least ton pinions flxed to said 
driving shaft, said pinions having teith in arith, 
metical progression, he largest pinion of said 
series having a nnmber .of teeth less than nine 
rimes the number of teeth of the smallést pinion, 
a plurality of idling pinions each engaging suc, 
cessively a pinion of said series, a plurality of 
differential mechanisms equal in number fo said 
idling pinions, a constant ratio flrst transmission 
located between said firSt mentioned serie's of 
pinions and one of said diferêntial mechanisms, 
each of said diffeential mëcl/anisms comprising 
a first element drivèn either by the Constant ratio 
first transmission o by the disèig'àgirg .elëmënt 
of another diffeentiaI, mechanism, a-second 
ment for disengàging P..Sës .drtving éithèr" 
first etemeit of a.nother differëntial mechanism 
or the driven shaft, and a thid .element driVén 2O 
by ifs eorresponding idling pi.nion th0ugh tie 
termediary transmissions .of .di.fferent and vari- 
able. ratios cntrollefl, by sad idling Pinions. 
An object .of the lesent _invention is to pro» 
vide _such a ransmission W.thout an nïechnical 
oomplications or r.tios, exlressd by .a nttmber 
having severt figures r .Igits. 
With the above and o,ther objects in view which 
will become apparent from thè étailed descrip- 
tion below the invenfin is sh0vn in the draw- 30 
ings in ,whih: 
lig. 1 is a .dàgrammatic-vew ilustthig .fle 
principI of the inveti0r 
Fig. 2 is a partil P«rspectivé view ShoWin 
detail.of.the inverïïom 35 
Fi. 3 is a perspective .view shoWing nofhèr 
detail of the inenon, and 
Fig. 4 is a plan view çf an. apParatUs-emody- 
ing the in¢ent_içn. 
.The he0re.t!eat princïplC ._derlyïng tle-pre- 40 
ont inv.ention -wilt_flrst be.isCtSsëd. 
The ratio R .to be ,r.asm_.ited-con be wrtten: 
4 
each one comprising  slioEing gent, the ratio o 
whih, iS giron, by . 
In..ac.eo/dCe v¢th -.th eiv..er, tn çhee :is 
mited by on..e 0 t_he rt.il ,rasmisns :rot 50 
the rati@uf ba.t the r@.t.io ,.u-÷Uri.n hich. U i- a 
number arbitrarily chosen, by another partial 
transmission, not the r_tio- 
-- 7: 
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2 
but the ratio 
Ù iot/,- 
u. 10 
5 in whiç. U2 is anPther n.umber a:r.i.t.r_a__r.ly chosen, 
and se' oi% the last partial tfansn4issi6rï ài4.mit- 
ring not the ratio un but the ratio 
lO-V 
10 
in WI2iCh Un iS a number ritrrlly clïosen 
Un àd U- are nUnier 
thê ratio 
h  he rtio -M b :n:ea. 
In ig. I the-movemet of he .di shf 
is .tramtt t the drien sf B- thugh .the - 
reductian geing , , ,  throug ni. par:tl 
ransmsions. Oe Of these riios l-e 
y ,the shaft: @ of thê onicl clns of êars 
 cotltu by the ystem.of gears !  .4 :nd 
actuates, the- sun*whel ] of té t dlerenl: 
, . 6,  ]. Thë red.uctïon ging -is of cortnt 
ratio. 
OEhe ehe ar-$l. _rassien, .fo .tEe 
be .of , are .Ii the sme Eb trmissio 
o!y hve e on. ëy s,.hve a 
gr .c fixed .to'.saft a d -ctuted by thedrlw- 
g .aft a. n a¢ .of 
sHoEng gers .:, 
gers ]2., .- ....    .. n, . hrougb .ë 
intermedry e tranmsons..of stble rtîos" 
2 to t,2to 24, ,  « . . . n." , .ë 
ri:ngs. .,  .... . ..... 
the sha.ft a .and .haVing 
 .... n beloin . erent fferenIg 
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movement transmitted throuh the transmission 
! to 4 and the double of the movement trans- 
mitted by the sliding gear !(. In the differen- 
tial 1, 26, 2, the ourlet sun-wheel 27 has added 
the movement of the sun-wheel !  and the double 
of the movement transmitted by the slicting g'ear 
2. Therefore, upon the whole, the ourlet sun- 
wheel 27 adds the movement transmitted through 
the transmission I to 4 and the double of the 
movements transmitted through the gears 11 
and 2!. In a general way, thé movement of the 
sun-wheel P7 of the p .differential, represents 
the sure of the transmission ! to 4 and of the 
double of the partial transmissions controlled 
through the p sliding gears !, 21 . . . pl. At 
last the ourlet sun-wheel n of the last differen- 
tial positively bound to the driven shaft b, repre- 
sents the sure of the movement transmitted 
through the transmission I to 4 and of the dou- 
ble of the transmissions corresponding to the n 
sliding gears I , 21 .... pi . . . 1. 
Iï there is tobe transmitted, the ratio 1 of the 
following ïormula: 
='-i'i.  ""  +1 + "  " 10--I 
in whioh ul represent the left hanoE iïure of 
tbe number wllioh expresses the ratio to be 
transmitted, u the iïze of this ratio whih 
follows oin towards the riht, and so forth, u 
bein the last fiure at the riht of this ratio, 
the main idea wbicb cornes to mind is to trans- 
mit by eaoh of the ear olusters one oî the iïures 
of the roup formiïi the nber whioh ex- 
presse the ratio to be trnsmitted and to bypass 
tbe transmission I to 4. 
I/i that oae it wfll be neoessary that the slid- 
in ear 11 should iïnd in he oluster of ears 
0, several ears whose numbers of teeth aïe to 
each other a the ntmber obtained from the 
ïoreoln foinula for tbe ratio 1, In tbe saine 
ay, the slioEn ear  I  be ble o ee 
i eezl of e e of e o1ez c woe 
nbez of ee z o eo obez B e - 
be le ffo e ïoeoi ïoz ïoz e 
zio . I lB e Bmeïo be lii eB  
. . . çi .    #i. 
ezeïoze i i11 be eoeB o d i e 
oiselez c Beez1 ge boBe beB of eeb 
I be o ec oe  leBç B 1 iB fo 9, Bioe 
ec i ez I . . . ç . . .  B be ble 
o ee i oe of e er o be c1Bez o 
 consee1 Bice 11 e eB of e c1ez 
B e e Be ole ( i o B e 
e Bgc ofee). e e of e cl- 
e @  icieB ze1ie1 BII, e coe 
ic eeloge e c1Be o i11 e  e 
1zse Bi le, ic lB o Bible i 
io zele. I ls zec11e, i ïo,  i 
be Bee o m'e     e B1i e 
ï p« c lB D11el o oe of e e- 
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end of the loop pli and at ifs other end upon the 
axis pll of the gear 
against the cluster c. It is obvious that if the 
angle between the axes 9 and B is too great, 
 the movements given by the rotation of the 
threaded rod pl would have too great an incli- 
nation with relation to the movements of the 
j aw pl, which is obliged to rotate around p and 
jamming wiil occuï. 
The spacing between the axis of the sliding 
gear and the one of the corresponding gear of 
the cluster c is obtained through the parallelism 
of the control screw pic and of a generatrix oî 
the enveloping cone of the cluster c. The paral- 
lelism is modified according to the inclination of 
the jaw pl, which depends on the inclination 
of the jaw 9 which becomes necessarily im- 
portant if the angle of the cone is important. 
The movement of 91. forces the sliding gear 
p to a trajectory which in horizontal projection 
is approximately a sinusoid. ïhe angle that it 
forms with the plane of the gears of the cluster 
c cannot increase beyond a certain size, other- 
vise the disengaging of the sliding gear 91 can- 
25 hot be realized without penetration into the 
teeth of the other pinions of the cluster c except 
in taking for these a spacing lengthening out the 
cone in an inadmissible way. 
ïhese disadvantages are eliminated by the 
30 present invention. 
The invention will be further described with 
reference fo an apparatus embodying the inven- 
tion as shown in Fig. 4. 
In the apparatus shown in FigtLe 4 upon the 
5 shaft  are fixedly mounted ten gears havin 
respectively 10, il, 12 . . . 18 and 19 teeth and 
forming the cluster c. Upon the shaft  ad- 
jacent this cluster there is fixedly mounted an- 
other gear !, having 3ï teeth and which meshes 
4o with a double gear , , having respectively 10 
and 30 teeth and which are mounted loosely 
upon a shaft parallel to the shaft . The gear 
 meshes with a gear 4 having 10 teeth and which 
is mounted loosely upon the shaft  and is in- 
45 tegal with the sun-wheel 
16, 17. ïhe ratio of the transmission formed 
by the gears ! to  is.therefore equal to: 
37 30 
(-)×(-ï):+. 
5O 
A ftrst tumbler gear !1, having 10 teeth is 
capable of meshing with any of the gears of the 
cluster c having from 10 to 19 teeth, and drives 
a double gear !, !4, having respectively 10 and 
25 teeth, disposed upon the shaft !. ïhe gear 
I, through the intermediary of a double trans- 
mitting gear 1!, 1, having respectively 10 
and 20 teeth, drives a gear 15 vhich has ten 
teeth and is mounted loosely upon the shaft 
0 The axles of the planet-wheels of the differential 
7, !6 and !7, are disposed upon the gear 
Under these conditions the sun-wheel  makes 
÷li.i revolutions for every revolution of the 
shaft , and the gear !B makes 
\-ïê)\-ï6)\-ïê)\-ïê/= 
revolutions about the shaft « ( beiI the num- 
ber of teeth of the ea of the cluste with which 
T0 the movin ear 1 ! enaes). Under these con- 
ditions the outputstm-wheel !7 makes: 
2 X--ll.1 
75 revolutions for each revolution of shaït a. 

]0 

15 

0 



A second tumbler gear l, havtng 10 teeth, is 
capable oï being engaged with any of the gears 
oï the cluster c, having ïrom 10 to 19 teeth, and 
drives through the gear 2 I, which bas 10 teeth, 
a double gear 22, 24. The gear 24 bas 10 teeth 5 
and engages with a gear 25 which bas 20 teeth 
and is mounted loosely upon the shaft a. The 
axles of the planet-wheels 26 of the differential 
I], 26, 2], are disposed upon the gear 15. 
Under these conditions the sun-wheel I] makes 10 
2N--11.1 
revolutions ïor each revolution of the shaft a 
and the gear 25 makes: 15 
(m2 
-/\-6)\-g6) = 20 
revolutions (n2 being the number oï teeth oï the 
gear of the train with which the moving gear 20 
21 engages). 
Under these conditions the output sun-wheel 
2] will make: 
revolutions. 
A third tumbler gear $ I, having 10 toeth, is 
capable oï being meshed with any oï the gears 
oï the clustor c having ïrom 10 to 19 toeth. The 3O 
gear $1 meshes with a gear $2 having 10 teeth 
and which is connected to a gear 34 having 20 
teeth. 
The gear 3 engages with a gear 341 having 10 
teeth and which is adapted to rotate a gear 342 35 
having 10 teeth. The latter engages with a gear 
343 having 50 teeth and connected to a gear 344 
having 10 teeth. The gear 344 engages with a 
gear 3 having 20 teeth and connected to a 
gear 3g having 10 teeth. The last named gear 4O 
engages with a gear 3§ having 40 teeth and which 
is mounted loosely upon the shaft a. The axles 
of the planet-wheels 8 o a differential 2], 38, 3], 
are disposed upon the gear 
Under these conditions ïor each revolution of 45 
the shaït a the sun-wheel 2] makes 
-- p, m2 p..ml_l - 
-----_ 11.1 
revolutions and the gear 5 makes 5O 
(ms\/ 10\/ 20\/ 10\/ 10\/ 10\ ms 
)ç-)ç)ç)ç-)ç--)= 
revolutions (n being the number oï teeth of 
the gear of the train c with which the moving 55 
gear 31 engages), the output sun-wheel 3 wtfich 
drives the output shaft b will make: 
- (- N- '5+l'0=r+g+-f«l' 
revolutions. 
If a numerical example is taken: m=16, 
n=lS, it is seen that the shaft b, makes 6.28 
revolutions ïor each revolution of the shaft a. 
With this apparatus, it is possible to transmit 
very different ratios. In fact, if the minimum 
values are taken of , n2, and n3, then 
70 
and the total ratio will be O. 
On the contrary, if the highest values are taken 
for n, n2 and n, that is to say, 
the total ratio will be 9.99. 
If is therefore seen that the ratios which can 

6 
be transmitted with the.three sliding gears wfll 
range between 0 and 9.99. 
I Claire: 
1. A variable ratio transmission comprising a 
driving shaft, a driven shaft, a series of at least 
ten pinions fixed fo said driving shat, said 
pinions having .eeth in arithmetical progression, 
.the largest pinion of said series having a nurnber 
of teeth less han nine times the number of teeth 
ofthe smalles pinion, a plurality of idling pinions 
each engaging successive]y a pinion of said first 
series, a plurality of differential mechanisms 
equal in nurnber to, said idling pinions, a constant 
ratio first ransmission located between said first 
mentioned series of pinio.ns and one of said dif- 
ferential mechanisms, each of the said differential 
mechanisms having a first element as an admis- 
sion element, a second elemen as an ourlet ele- 
ment, and a third element connected to, and con- 
trolled by said idling pinions at variable and 
dLfferent raes, the first element of the firs of 
the differential mechanisms being controlled by 
.the lïrst transmission at constant rate, whereas 
the first element of each o.f .the other differential 
mechanisms is controlled by .the ourlet element 
 Of a differential mechanism different from the 
one fo, which it belongs, .the second element of 
the third of the dLfferential mechanisms driving 
the driven shaft, whereas each of the second ele- 
ments of the other differential mechanisms drives 
'the first element of a differential mechanism dif- 
ferent from the one to which it belongs. 
2. An apparatus for the ransmission of dif- 
ferent ratios comprising .a frame, a driving shaft 
momzted upon said frame, a driven shaft 
mounted upon said frame, a series of at least ten 
pinions fixed upon said driving shaft, said pinions 
having a number of teeth in arithmetical pro- 
gression, the pinion o,f largest diameter having a 
nurnber of teeth less than nine rimes the number 
of teeth of the pinion with the smallest diameter, 
a plurality of idiing pinions each engaging suc- 
cessively a pinion of said selies, a plurality of dif- 
ïerential mechanisms equal in nurnber to said 
idling pinions, a first transmission of constant 
ratio driven by said driving shaft and located 
between said series o pinions and one of said 
differential mechanisms, a second ransmission 
of constant ratio interposed between an idling 
pinion, the corresponding differential mechanism, 
and driven by said idling pinion, a control shaft 
for each of said idiing pinions parallel to one 
of .the generatrices o.f he cone formed by said 
series of pinions and mounted u.pon said frame, 
each of the said differential mechanisms having 
a first element as an admission element, a second 
element as an ourlet element, and a third element 
.connected to and controlled by said idling pinions 
at variable and different rates, the first element 
of the first of the differential mechanisms being 
contro.lled by the first transmission at constant 
rate, whereas the first element of each of the 
other diffilentis2 mechanisms is controlled by 
the ourlet element of a differential mechanism 
different from the one to which it belongs, the 
second element o the hird of the differential 
mechanisms driving he driven shaft, whereas 
each of the second elements of the oher differ- 
ential mechanisms drives ,the first element of a 
differential mechanism different from he one to 
which if belongs. 
JEAN GUSTAVE ANTOINE 
_%RIE JOSEPH 1VIEYER. 
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